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Biological Adhesives

z ERESY
. »

| oy e
foo 27
-

Gluey Secretions
LI




“Dry” Adhesive

| “Wet” Adhesive



One of the most
diverse groups of
terrestrial

vertebrates




Gecko Adhesive System

» Morphology %
— Toe Pad Byl
— Setal mats |
— Branched Setae
— Flattened Spatula
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e Mechanism

—van der Waals
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Surface Roughness and
Contamination

Huber et al., 2007

Simulated using isolated array
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Wet Substrates

Stark et al., 2012



Substrate

Force Gauge
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Plexiglass OTS-SAM

Hydrophilic Hydrophobic

Stark et al., 2013
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Ant Adhesive System

 Morphology
— Claws
— Tarsal Pad
— Adhesive Secretion

 Mechanisms
— Mechanical Interlocking
— Some Friction
— “Capillary” Adhesion



Tropical Rainforest Canopy







Surface Roughness

Normal Adhesion
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Maximum Load (g)

10 15 45 125 200 540 10 15 45 125 200 540

Particle Size (um)

Particle Size (um)

Stark and Yanoviak?, in prep



Wet Substrates
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Polypropylene Polycarbonate Glass

Substrate

Polypropylene Polycarbonate Glass

Substrate
Hydrophobic Hydrophilic Hydrophobic Hydrophilic

Stark and Yanoviak®, in prep




Surface Temperature
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Temperature (°C)

Stark, Arstingstall and Yanoviak, in prep
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Temperature (°C)

Stark, Arstingstall and Yanoviak, in prep






Bio-inspired Gecko Adhesives
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Bartlett et al., 2012
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Lee et al., 2009




Ant-inspired Synthetics
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Votsch et al., 2002
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Federle et al., 2002; Dirks and Federle, 2011




Limitations: 2o
* Buckling

- Damage e

« Self-adhesion \ ‘OP?

« Contamination e

 Moisture / Oil b

Bio-inspired Adhesives

Surface Roughness
Surface Energy
Adhesive Chemistry
Temperature & Humidity
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COMMENT

Nobel winner
£ soodman Gilman,
discoverer of G-proteins p.284

4

Studying the feet of a variety of gecko species would help scientists to design of a richer variety of dry adhesives.

Bring biologists into
biomimetics

Engineers, chemists and others taking inspiration from biological systems for human
applications must team up with biologists, writes Emilie Snell-Rood.




Bio-inspired Adhesives




Maximum Shear Load (mg)

1 10 100 1000
Mass (mg)

Stark et al., in prep



Adhesion In Air and Water
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Uncoated Hydrophilic Hydrophobic Uncoated Hydrophilic Hydrophobic

Singla et al., in prep
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Temperature (°C)
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